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The detonation of the most powerful explosive device produced by

man - a thermonuclear bomb - rightly concerns many as ta the effects

produced on the earth and its atmosphere. Detonation of atomic devices

has led to conjecture that all reamer of weather phenomena have resuited -

drougbts,floods, tornadoes and typhoons. Operation CASTLE offered an

opportunity to observe qualitatively, at least, some of the effects, if

any, of high yield explosions upon the weather.
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There were five primary

=URCES OF DATA

sources of information which may be used for

a qualitative evaluation of weather changes attributable to detonation of

high @eld devices at the Pacific Proving Ground:

1. The network of surface and upper air observation stations. o

This network consisted of regularly reporting weather stations at

mwetok, Kwajalein, Majuro, Ponape, Kusaie, Truk, Wake, Marcus and

spasmodical reporting stations at Rongerik and Tarawa. These stations

were within an area bounded

longitudes150°E. and175°

of this trapezoid which has

continental United States.

2. Aerial weather

by the equator and latitude 25° N., and

E. Eniwetok was approximately in the center

an area of about two-thirds that of the

reconnaissance aircraft which maintained

weather surveillance over approximately this area.

3. Limited radar coverage. Radar used was the SPS-6, installed

on the command ship for the control of aircraft. It was not primarily

used for weather s~ei~ance, and sketches of shower distribution as

Shown on the sp+6 scope were possible ody when the scope -S not being

used to

and for

.
vector aircraft.

h. Visual sky and

a period of several

shower observation. Immediately prior to,

hours following each shot, tisual obsewa-

tions of sky and”shower conditions were taken by persomel of the Task

FOr’ceWeather Central. These observations were necessarily from a point

~Stre~ from the area where a ~jor portion of the ra~OactiVe fdlOUt

Viti



~curred. Since all tests were conducted at dawn, 30 minutes prior to

sunri~e~ defi~tive pre-test ~sual w=ther obsemations were difficult

to obtain. However, careful observations were made to ascertain cloud

mounts through observations of stars and, when possible, optical phen~m-

ena such u l~ar halos and coronas.

5. Photographs of the nuclear CLCU3. T~-ewe~tf,erand aSS02~&~Ci

cloud cover can be better visualized-by an tispection of the aerial photo-

graphsmade at and subsequent to each of the detonations. Much useful

infor=tion iS available and certain conclusions can be made from an

examinationof these photographs. Consequently, a more realistic

deductioncan be made of the effects of high yield detonations u~ponthe

weather.

.
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BRAVO E’V3NT

The device was detonated at 0645 hours local (M), 1 March

1954as a landsurface shot on a small sand spit near NAMU Island

(CHARLIE)at

A trade

weather on 1

low as 7,000

Bikini. Yiela was approtiately 15 megatons.

wind type weather situation typified the Marshall Island

March 1954. Winds with westerly components occurred as

feet. Ordinarily such winds are not present below 15~000

to 25,QCQ feet.

4/8 CLIU@US, bases 2,000 feet,

(1/8) at about 18,000 feet; and 6/8

tops 4,000 feet; few altostratus

very thin cirrostratus were observed

at shot time. [See Figures 4and 5.) NO showers Were discernible. As

the fireball rose and the nuclear cloud developed, a series of pil.eus

clouds developed and were penetrated by the rising stem. There was a

brief increase in cumulus, both in amount and height of tops. (See

Figure 6.) There was no definite evidence that showers occurred ”either

beforeor immediately after the shot.

A: Eniwetok, 180 miles to the west, small segregated patches of

altocumulusand alto.stratuswere seen to form near the explosion. Despi~&

the marked westerly component of the winds at the levels where the aito-

CUmlJ~us were

coveragefor

cloudformed

leadingedge

cirmc~~us

observed, the clouds progressively increased to 3/8 to 1+/8

a brief period at about H plus 3 hours. A great cirriform

fron the mushroom and spread siowly. By H plus 5 hours the

had reached Eniwetok. This cloud had the appearance of

interstice with many long filanents which appeared from the

1
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ground to cross and form a pattern not unlike a cloth such as gaberdine.

Fig~es 6 and 7 showtheearlydevdqmmt of this cirrus deck.

Aerial weather reconnaissanceof the area about the Pacific Proving

Grounds before the

Following the shot

no shower activity

shot found the

reconnaissance

although a few

period up to H plus U hours. By

area of shower activity was found

to 174° E. At H plus 36 hours an

usual amount of trade shower activity.

to the northeast of ground zero reported

cumulus tops rose tc 9$!)00feet in the

H plus 22 hours the most pronounced

between 15° N. to 16° N. and 1720 E.

area of moderate rain, definitely faE-

tig from middle clouds, was observed on a line from 15° N. 1700 E. to

17.5°N. 173.5° E.

Analysis of the synoptic weather charts subsequent to the shot

showed no unusual developments.

2
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FIGURE 4

ERAVO EVENT - Taken 3$ seconds after shot time at a distance of

75 nautical miles east of ground zero, from an

altitude of 12,500 feet.
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BRAVO EVENT -

8

Figure 5

Taken 1 minute after shot time at a distance
of 50 nautical miles north of ground zero
from an altitude of 10,OW feet.
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Figure 6

BWVO EVENT - Taken 16 minutes after shot time at a distance
of 50 nautical miles northwest of ground zero
from an altitude of 10,000 feet.
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Figure 7
00+

Taken 30 minutes after shot time at a distanceERAVO EVENT -
of 50 nautical.miles west-se+&hwest of ground
zero from an altitude of 10jO~ feet.
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The device was detonated at 0630

1954 as a water surface shot from a barge in

hours local (M), 27 March

the ~~VO crater in

approfiately 110 feet of water. Yield was appro-tely 11 megatons.

The day before ROMEO event, scattered patches of stratocumulus?a

normal.amo~t of C~@US (2/8 to 3/8)$and broken to overcast cirrus

(more tian half-sky coverage) prevailed over the northern Marshalls.

The CirXWS had been e~remely persistent for a period of 10 days. An

aefial =@er @sewer h an aircraft at 10,0~ feet near ground zero

reported 6/8 to 8/8 cirrus until H minus 2; hours. Fifteen minutes

later he reported 4/$ cirrus, and thereafter only 3/8 cirrus. Several

showers occurred near Eniwetok during the evening before the shot.

The circulation at the time of ROMEO event was marked by an exten-

sive clockwise outdraft. It existed at all levels from 10,000 feet tc

the tropopause and was centered approtiately 550 miles east-northeast

of Bikini. This system produced a deep layer of winds with pronounced

southerlycomponents over the northern MarshaXls. Moderate strength

northeast trades prevailed near the surface.

At shot time a consensus of the observations taken at Bi,-u frcm the

command ship by sixteen trained weather o!memex-s 2?’1 forecasters was

2/8 cumulus, bases 1,800 feet, tops 4,000 to 5,000 feet and 3/8 ciirus

at approximately 40,000 feet, as shown in Figures 8, 9 and 10. No

showers were observed. Identic;...:mdit.ionswere reported at Eniwetok.

8
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A6 the nuclear cloud rose, a pileus of altostratus formed over it at

18,0CQ feet. This was quickly penetrated by the nuclear cloud.

er s~lar deck of cloud formed at about 33,000feet. (See Figure

8.) Neither of these altostratus decks persisted. There was no signifi-

cant increase in cumulus.

&)miles west of Bikini at

southeastof Eniwetok at H

deck of cirrostratuscloud

H plus 4 hems spread over

No showers were observed except one which was

H,plus 5 hours and cne which was 16 miles

plus & hours. However, a thick persistent

formed (see Figures 11, 12 and 13)$and by

the whole northern MarshaUs. The cirro-

~ratus varied in density and had the ribbed appearance seen in connec-

tion with BRAVO. It persisted throughout shot day and well int.cthe

following day.
,.

A large fluctuation occurred in the 40,000-foot wind speed just

prior to the shot. At H minus 3 hours the wind velocity measured by the

USS CURTISS was 190° at 19 knots. Just prior to H Hour it was 200° at 36

knots● This observation was

feet. Three hours later the

tion cannot be attributed to

confirmed by an aircraft flying at 39,500

wind was 190= at 13 knots. This fltictua-

the explosion. It does indicate? howevery

the

the

magnitude cf variations that occur naturally over shortintervals in

free atmosphere.

9
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FIGURE 8

ROMEO EWENT - Taken 18* seconds after shot time at a distance of

75 nautical miles northwest of ground zero, from

an altitude of 10,500 feet.
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ROME) EVENT”-
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Figure 9

Taken 2* minutes after shot ttic at a distance
of 50 nautical miles west-northwest of ground
zero from an altitude of 37,0CXJfeet.
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Figure 10

ROMEO EVENT A Taken 7 minutes after shot time at a distalce
of 50 nautical miles west of ground zero from
an altitude of 37,000 feet.
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Figure U

ROMEO E’VElll’- Taken 21 minutes after shot ttie at a distance.
of 50 nautical miles south of ground zero from
an altitude of 37~000 feet.
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Figure i2

Taken 30 minutes after shot time at a distance
of 50 nau+ical miles southeast of ground zero
from an altitude of 37,0~ feetc
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Figure 1:

ROMEO EVENT - Taken 1 hour and 3 minutes after shot time a:.a
3 distance of 50 nautical miles south-southeast
— of grouqd zero from an altitude of 37,000 feet.
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KOON EVENT
.:

The device was a land surface shot detonated at 0620

m- 10cal (M)9 7 ~~ril~954On thewesterntip of mm Island (TARE)

at Bikini. The yield was approxhately 1.10kilotons.

A low levei wave in the easterliesmoved across the Marshalls on 6

and 7 April 1954. A convergence line to the east cf tnis wave had a

great amount of weathers i.e.~ heavy cumulus and shower activity,

associated-withit.

The attached series of ‘Sketch of Cloud Return on SPS-6 Radarn were

constructedfrom the three hours prior to, unti1 five minutes after. shot

time, and show the distribution of the major shower clouds near ground

zero (See Figures U through 22.) The radar scope f~m which these

tracings were made was primarily assigned for mcnitaring the three B-5@

test aircraft. Outlines of cloud return near or approaching grcund zer~

were constructed only at such times when the monitor could make the scope

avaiiable for tracing clouds. The tracings were

accuratelyas possible with particular attention

besring clouds from which precipi:atim C.>7JLibe.

after the shot.

An observer aboard a weather reconnaissance

feet in the ~i~ifi~y of Eniwetok and Biklfi during the period fiVe hcur:

befcre shot the obse~ed 518 to 818 cumulus with the tOpS genera~Y 7,0C~

feet.:and some higher

from 15,000to 222000

clouds reported as altocumulus with bases estimatec

feet. At approfiately the same time another air~

Cn



craftencountered scattered tops of clouds at 40~000 feet. One hour

beforedetonation the aircraft, still at 40,000 feet, entered theedge

of a cumulus over ground zero (Figure 19) and encounteredmoderate

turbulencewithin 15 miles of ground zero. light to moderate showers

occurredfrom H minus 9 hours to H minus 6 hours at Eniwetok on 6 April

195&.

The sky at shot time w== chaotic. A consensus of visual obse~a-

Lionsnear ground zero indicated about 2/8 cumulus: 4f8 to 6/8 strat,c-

cumulusat 4g000to 6,OOO feet and multiple decks of altostratus and

altocumulusabove. (See Figure 30.) The vertical and horizontal dis-

tributionof cloud and showers is firther illustrated by Figures 23

through29. No cirrus clouds were reported by the ground observers3

apparentlybecause of the obscuring lower clouds. Howeverj observers

at Er?wetok reported 2/8 cirrus. The total sky coverage in the v:ninlzy

of the shot site averaged 8/8 with small breaks. (See Figure 3C.)

Showerswere visible in ail directions. One was located between ground
.

zero and the command ship at shot time. l%entysix minutes before

H-Hour it was 12 miles wide.

Based on the radar scope observations (Figures M through 22):.e

large shower was almost 5ertairJy over or immediately acjacent :C.

ground zero when the device was detonated. An obserrer abard the

control aircraft at 37,000 feet stated that the nuclear slcud emerged
.

from the top of a cirrus ~e~k at 37~000 feet. Figures 31 ar.d32 shGw a

Cumulus top mergirngwith the nirrus. The t.~pof the natural ‘:icud:ai

he de.s~ribedit, appearsd X3 rise about l,CIQOfee? after the device

expl~ded. 18

‘1;1
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Throughout the day there was no appreciable change in the weather.
,~
~: Showerswere obse~ed at au tfies over the Eniwetok-Bikini area through-

.’.?
out the day. The sky continued to retain the chaotic appearance it had

when the device was detonated.

.
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FIGURES L!+through 22

Sketches of cloud return taken from SPS-6 Radar during K(XINEvent.

Aborevia%ioi.s: GZ - Grnund zero

E!T- B~undary Ta;-s:,cede riamefor
USS ESTES (AGC_L2): Task Fcr.:e
CommaridShip.
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KC)(3NEVENT - Radar scope photograph showing
cloud cmerage over grourd zeTr

at rbct time.

UI
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Figure 2!+

KOON EVENT - Radar scope photograph shows cloud
coverage over gro~d ze~~ dissipating
at 12 seconds after shot Yime.



Ftgure 25

KOONEVENT - Radar scope phctcgrapk taken at 2
minutes after shot time showing
rairi~~cuds SOUth .CIf gr:und Zt?~O.

.

Q-
-J
—

Figure 2L

Radar scope photograph showing
decreased gain % permit initial shot
return.tc be seen. Rain clouds less
ciearly defined with low gains.
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KOON EVENT - Taken 30 minutes after shot time from
an altitude of 37,000 feet southeast
of ground zero.

.

m Figure 28
&3
-a KOON EVENT - Taken 1 hour and 25 mnutes after shot
— time from an altitude of 37,000 feet
c2- south-southwest cf ground zero.
A
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FIGURE 30

KOON EVENT - Taken at shot time at a distance of 60 nautical miles

northwest of ground zero, from an altitude of 14,000

feet.
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Figure 31

Taken at shot time at a distance of 75 nauticalKOON EVENT -
miles northeast of ground zero at an altitude
Of M,000 feet.
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KOON EVENT - Taken 5 minutes after shot tiresat a distance
of 75 nautical miles northeast of ground zero
from an altitude of lJ+,000feet.
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The device was detonated at O61O hours local (M), 26

ADril1954 as a water surface shot from a barge in approfiately ~2~

feet of water near YUROCHI Island (DOG) at Bikini. Yield was approxi-

mateiy 7 megatons.

An upper level trough which persisted for many days over the r,orth-

ern Marshalls.had not prcduced acceptablewind conditions for detonating

1.!NIONdevice. On the night of 24 April an indraft began to break off

in the trough at 10,OOO feet slightly north of Eniwetok.

ticm expanded and gave winds with s~utherly components at

indraft *S very short-lived. Within 24 hours winds with

comporle~it~prevailed up to 25,0CX)feet.

1:

This perturba-

Bikini. This

northerly

A great deal cf weather (clouds and precipitation)had persisted

over the soothern Marshalls and eastern Carolines sn the two days prier

ta.the shotj associated with a weak low level vortex between Tarawa and

Kusaie. No more than scattered patches of nuddie clouds and the usuai

trade cumulus prevailed over the northern Marshalls.

Aerial weather sun-eiliance over the sh~t,area during the fcur he”o!”-

pricr to H-near :epotied generally 3./8to 5,18C’umulus:tops a“~eragir%..

3S500 feet with scattered tops to 7,000 to 9,0QG feet. 1/8 to 318 alto.

CLTUIUS at 22,000 fee”tpr( ~~ild ever +.hearea. At H min~s 2 hours air=-

Craft.repc~ued a large ~~ulus 150 miies ea~’-.-southeast.of Bikini and

S“Cser\-edli.gh~rungin that area. This was the ar.lyreport of lightning

or ~~~,der+torms re,:eive~ in tie no~~hern Marsha~ls during the entire
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operation. Figures 33 thxmugh 36 illustrate the area of cloud cover

to the southeast of tie command ship.

At shot time the weather over ground zero was 2/P cumulus, bases

~-.~l~,t~feet, tops 3,500 feet; 1/8 altocumulus estimateti 22,000 feet;

and a few very thin cirrus (Figui-e3’7). No showers were observed

except some 60 miles to the south aiidsoutheast where a ltie of cumul”~s

existed (Figures 35 and 36).

After the detonation there was no increase in low or’middie >icudl-

ness in the shot area (Figure 38). The now usual formation of a large

area of cirrus occurred. (See Figure 39.) However, at H plus 6 hours

aircraft encountered rain from ar ‘ltostrat~s based at 18,000 tc 25?QCW

feet (estimated) about 200 miles east of Bikini. At H plus I-2hours,

shilar conditions were observed about

deck of overcast a~tostratus covered a

E, 13° N - 167° E, and iO” N - 175° E.

able south of 10o N and, consequently,

stratus was poorly delineated.

500 miles east of Bikini. The

triangle defined by 10° N - i6?~

No aircraft reports were avai-

the southern edge of the altc.–
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FIGURES 33 through 26

“1..

‘1;

Sketches of cloud return taken from SPS-4 Radar during UNION Even%. ,;
it

Abbreviations: GZ - Gr@uiidZerj
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FIGURE37

UNION EVENT - Taken 8A seconis after shot time at a distance of II

’75nautical miles northwest of ground zero, from an Ii..
.;;1

altitude of 12,500 feet. {:
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Figure 38

UNION EVENT - Taken 9 minutes after shot time at a distance
of 50 nautical miles east of ground zero from
an altitude of 40,000 feet.
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UNION EVENT ‘.

‘

.

Figure 39

Taken 15 mhutes after shot time at a distance
of 50 nautical miles northeast of ground zero
from an altitude of 40,003 feet.
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WiKEE EVENT

The device was detonated at O61O hours local (M), 5 May 1954

as a water surface shot from a barge in the lagoon in approtiately 120

feet of water near YUROCHI Island (DOG) at Bikini. Yield was approxi-

mately 13.5 megatons.

Trade wind flow prevailed in the lower levels over the northern

Marshalls.prior to and”during YANKEE event. A weak ic’~ievel wave east

of Majuro was oriented north-south along the meridian I?’L”E. The

amplitude of this wave was such that the wave could be i!e:.estedin the

L,500-foot streamlines as far north as latitude 15C N.

3/8 to 6/8 cumulus were reported over the proving ground area just

immediatelyprior to the test. Tops were generally 6,OOO tc 7,000 feet

xut occasionally extended to 10,030 feet or slightly above. j3i8to 5/8 .

Qcocurnulusand altostratus in patche: ptirsisted. The bases were

{ariouslyreported from 12~000 to 21,000 feet. The best estimate was

~r~bably21,000 feet as the altocumuli were repcrte~dat the latter tleigh~.

Lfterthe aircraft climbed

Twelve ncurs prior to

m:atus from which ran fc.

from 10.OOO to 20,000 feet.

the shot, patches of altocumul.usand alto–

.,...i-e ObSerJ”edMO miies d:.eeast.of Biklrli

ma :everai patches were reparted frcm &hat pcini we.siwardto BikiT1l.

Altho”~ghshcwers.were not repcrted specifically by air:raft fl~lng

t 10,OOG and 20,000 feet in the four hours prier to the detonation,

eak radar e:;haeswere repcrted. Fifteen individual shcwer.swere cbser-’ea

Q(j~~les ~f the c.~~fllandship wt&ch wa~? the SPS-6 rada? scope within ,

i!+?
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located

largest

through

At

28 miles southeast of ground zero. All echoes were small; the
I

,.
I

was not over two miles wide by four miles long (See Figures 40

~
50).

1.~
shot time L+/E3cuulus at 2,000 feet, l/8 altocumulus at 20~300

,.

feet and some cirrus were observed. (See Figures 51and 52.) Showers
i~

were visible in the vicinity. I

Immediately after the detonation there was no appreciable.dange

in the number of shcwers observed on the SPS-6 radar aboard the command

ship. The”majority of them occurred to the south of the ship where they

were before the detonation. The now usual canopy of cirrostratus formed.

(See Figure 53.) At H plus 15 minutes altoc~tius castellatus @f a P~ffY

form, like bursts of anti-aircraft shells, began to appear just to the v
;!,>

!

east of the atomic cloud at 20,000 feet. This continued to form and

thicken until, at H pIJS 2.5 ~nutes, the whole area to the east was
I

.. =red..- This altocumulus then dissipated considerably, and by H plus

1 hour, what was left merged with the atomic cloud (See Figure 54). Rain

was observed 300 miles east-southeast of Bikini at H plus 12 hours. From

H plus 30 hours to H plus 36 hours an overcast of altocumulus est~ted

at 20~000 feet was obseirvedfrom 600 miles east of Bikini to Eniwetok,

L80 miles west of BikirL. This deck of the altocumuli may have been even

more extensive.
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FIGURES 40 through 50

Sketches of cloud return taken from SPS-6 Radar

Abbreviations: GZ - Ground Zero

;)
during YANKEE Event.

!.

i

I

BT - Bcundary Tare$ code name for
USS ESTES (AGC-12], Task Fcrce
Command Shii.
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FIGURE 51

YANKEE EVENT - Taken I-4seconds after shot the at a ~stance of

’75nautical miles northwest of ground zero, from

an altitude of 12,500 feet.
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Figure 52

YANKEE EVENT - Taken 30 seconds after shot time at a distance
of 50 nautical miles west-southwest of ground
zero from ani:altitudeof 10,500 feet.
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Figure 55
m

YANKEE EVENT - Taken 27 minutes after shot time at a distancea -—--- —
of !50nautical miles southwest of ground zeroC23

— from an altitude of 10,500 feet.



Figure 54

YANKEE EVENT -
. .

Taken U minutes after shot time at a distance ;
of 50 nautical miles southwest of ground zero
from an altitude of 10,500 feet.

...
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NECTAR EVENT

The device was detonated at 0620 . -,.-.-...

as a water surface shot from a barge in the IVY MIKE crater in approxi-

mately 1~ feet of water off TEI~~UCHI Island (GEM) at ~iwetoko

Yield was approximately 1.7’megatons.

The circulation over the Marshalls was in a transitional state at

shot time. Basically, two features dominated:

1. A low level vortex had moved westward through the southern

Marshalls and was located southwest of Ponape at about 5° N -156° E at

shot time.

2. At high levels (from 20,000 feet to the tropopause) an

‘a..i..:nartheastto west-southwest trough lay to the north of the Marshalls

bctwee,lparallels 15° N and 20° N. The westerly flow south of the upper

leveltrough was cionima:edby two anticyclonj.coutdrafts (best identified

at 30.000 feet) located near Guam at 8° N - 165° W. Between these major

highlevel cells and over the Marshalls the pattern was broken into

Wveral minor ceus which ga-~ewinds with

ibove l~qfjoo f~,~;.

&f!r.CaSt cond.itic~s e.~st.ed for over

pronounced s.~ut:lerlycomponents

twenty-four hours prior to the

:est. The overcast.consisted cf a solid deck Gf’ cirrostratus estimated

‘; 35,0G0 feei~ variable 1,/8t.o7/8 cumulus and stratocumulus,and

~:atteredpatches of altocumulus. The trade cumulus assumed a definite

68
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~tratocum~us appearance at times. The average of low cloudiness

increased from 2/8 in the period 12 to 24 hours prior to the test, to

4/8 in the 12-hour period immediately preceding the shot.

Weather recomaissance aircraft had reported widespread shower

activity over the Marshalls south of 80 N and over the,western Carolines

60 hours prior to shot time. An area of rain about 400 miles in diameter

was centered at 6.5° N- 165.5° E at H minus 60 hours. The northwest

periphery of the area was located about 300 miles southeast of Eniwetok.

By H minus 13-hours the area of rain had moved eastward

elliptical shape with the major axis along 6.5°N. Its

was located about 150 miles south-southeastof Eniwetok

and assumed an

northern border

and its southern

border was near Kusaie. The eastern and western extremities were not

definitelyasc~rtained, but were at least as far east as 165°E and as

far west as 158= Z. Light showers began at Eniwetok at H

The WB-29 weather reconnaissance aircraft monitoring

northof Eniwetok Atoll, beginning about H minus 4 hours,

minus 11 hmrs.

the weather

reported ove~

:astcirrus~ 4/8 to 6/8 cumulus, tops averaging 4,000 feet, and one

~Wuius with a top at 12,000 feet was reported at H minus 2+ hours. At

:lllir?us40 minutes ?!ops to 22,000 feet were reported. The weather

~oSer/ermote the following s~ry of the weathe~ as he observed ii

“At 0135 local (M) on the morning of 14 May 195A, I departed

~.+
-.wetokon.a Wilson One weather recomaissance mission. Weather

‘~fiofnenawere investigated in an area approximately 60 miles to the

~~hof Eniwetok. Initially the area to the northwest had the least
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cloudiness, which

layer hating tops

was comprised of a lower scattered (3/8) stratocumulus

at 4,000 feet, with a very thin overcast of cirrus at

about 40,000 feet. The moon was clearly visible through the overcast

and nearly all the stars directly overhead were visible. The area to

the northeast had considerablymore cloudiness. There was a lower

broken (6/8) layer of stratocumulushaving tops at 4,000 feet, and high

cirrus overcast through which the stars were not ?lways clearly visible,

and were even at times completely obscured. After 030CA!the vertical

development of cumulus clouds began to increase to the northeast of

ground zero. The tops of the cumulus reached 22,000 feet by 0600$!. Rain

showers were occasionally encountered in these clouds at

and twenty thousand feet. With the vertical development

clouds the coverage decreased slightly. Following 040CM

overcast was noted to gradually decrease. BJ ~14~tl;this

altitudes of tefi

of the cumulus

the cirrus

layer was very

~hin and scattered. No visible veil was evident over the stars and the

lower magnitude stars could be seen. It should also be pointed Gut that

between the hours of 04(00and 0500M the island of Eniwetok was noted to

be clearly visible from the northeast. This description of cloudiness

1s ba~ed upon continuous and careful observation wherein no difficulty

was encountered which would coqrofise an accurate observation.tf

“Following’zero hour no accurate record of observations was

maintained. Our position was in the proximity of a 40-mile radius of

groundzero, and our altitude was above twenty thousand feet. During

‘me subsequent four hours the lower cumulus-type clouds were noted to

Ce7,18coverage, and there was a. nondescripti-{edispersion of altOStratU$
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and altocumulus patches within the fifteen to thirty thousand foot

levels. At flight altitude we had no difficulty in avoiding these

patches of middle clouds.w

A consensus of the observations taken from the ground at Eniwetok,

20 miles south-southeast of ground zero at shot time, indicated 6/8

stratocumulus and.cumulus, 3/8 altocumulus and 0/8 cirrostratus. (See

Figure 5;.) A large shower was over the la~oon between ground zero and

the obsemation point on Eniwetok. The cloud decks merged considerably

to the north (toward ground zero) and to the east. (See Figure 56. ) To

the south such merging did not occur, but there still was no clear view

~f Lfiehigher clouds from the ground.

No appreciable change in the Efiwetok weather occurred until about

H plus 4A hours. At that time a shower occurred of such intensity that

the visibility lowered to ~ mile for four minutes. wther steady rain

thendeveloped. At H plus 6 hours and 28 minutes the ceiling and

‘risibilitylowered to 500 feet and ~ mile in heavy rain. This condition

?revailedfor 39 minutes - an unusually long period for such conditions

!0persist in the northern Marshalls. Rain and showers were continuous

!Oy3 ho]~rsand 34 @nutes. The precipitation became intermittent until
.

:PIUS17 hours when light to moderate rain begs. ‘1::.?again and contin-ue,d

m 6$ hours. A total of 1.66 inches of ran fell in the 36.hours follsw-

% the test; 0.92 inches of this total occurred between H plus j hours

:~40 minutes and H plus 8 hours and 20 minutes.

A weather reconnaissance aircraft.flew due east ~gO miles and repor’.-

“Precipitationon each observation. At 10,000 feet instrument condi-
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tions were reported about 50 percent of the time on this flight which

occurred between H plus 4 and H plus 8 hours. Another aircraft, fl~ng

at 5,5oo feet h the west of> and within 250 miles of Eniwetok, reported

rain or showers on all but two of the 24 repcrts made between H plus 4

and H plus 134 hours. On these two occasions showers were reported as

past weather.

An observer aboard the control aimraft which took off at approxi-

mately H minus 2 houns and landed approximatelyH plus 8 hours, repox%ed

that the a-ltoc&d.us deck was topped on the climb at 25,000 feet, and

that cirrus was ‘~prevalent”at 38,000 feet. At H plus 15 minutes he saw

the nu~lear cloud briefly as it emerged from the top of the cirrus, but

COIISO~ChtiOn of the lower clouds and cirrus soon occ~ed, and the

nuclear cloud was not identified as a separate entity thereafter.

Another test aircraft reported the tops of the clouds as about

52,00C feet. At H plus 7 hours heavy rain was encounteredat 16j@c10f~e%

140 miles due north of Eniwetok..

The weather was very poor for this test, and it definitely deterior--

ated even mere following the shct. However, reconnaissanceche day befc.re

the test located a large area of rain within 180 m:les c.fEnlwet.ok.

Furthermc.re$information obtained after the shot indicates rather c@ri-

c2!~si.velythat the showe: activity had already begun to increase prior

~~ ~he dezon?tione
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FIGURE55

NECTAR EVENT - Taken 3 seconds after shot time at a distance of

jO nautical miles west of ground zero, fmxn an

altitude of 10,500 feet. .
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Figure 56

NECTAR E@T - Taken 9 minutes after shct time at a distance
of 50 nautical miles west of ground zero from
an altitude of 10,500 feet.
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CONCLUSIONS

●

1. High yield devices detonated on the surface of water or on land

at the Pacific Proving Ground

able amounts of high cloud at

during Operation CASTLE produced consider-

cirrus levels.

2.

produced

3.

Limited amounts of middle cloud (altostratusor altocumulus) were
.

by the rising fireball and nuclear cloud.

The detonations caused a very small.,if any$ increase of low

cloud (OUXIUhS).

4. There was no significant change in the shower activity following

the first five detonations: and there is no evidence that in the period

just subsequent to the last shot the increased shower activity was caused

by the detonation.

5* Operatior,CASTLE experience indicates that sel_f-perpetuator@

circulation-:.whi.cnmight effect weather chang<. at points distailtfrom

the test site, are not induced by high yield detonations.
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